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(71) We, THE PROCTER & GAMBLE COMPANY, a Company otganised 
under the laws of the State of Ohio, United States of America, of 301 East Sixth 
Street, Cincinnati, Ohio 45202, United States of America, do hereby declare the 
invention, for which we pray that a patent may be granted to us, and the method by 
which it is to be performed, to be particularly described in and by the fallowing 
statements—* 

This invention relates to granular built laundry detergent compositions which 
provide simultaneous iflimHp^ng and softening of textiles during conventional fabric 
laundering ope r ati on s. Such compositions employ a combination of non-soap synthetic 
detergent compounds, organic or inorganic dfy r gmt builders and putfadf r 
day compounds having particular cation gyrftfln gp. characteristics. 

Various days materials have been used in many different types of detergent 
systems for widely differing purposes, days, for example, have been disclosed for use 
as builders (Schwartz and Perry, Surface Active Agents, Interscience Pubtahws, 
Inc., 1949, pp. 232 and 299); as water-softeners (British Patent 461, 221); as amir 
caking agents (U.S. Patents 2^25,513 and 2,770,600); as suspending agents (U.S. 
Patents ^94,257, 2,594,258 and 2£2Q,045); and as fillers (U.S* Patent 2,708,185). 

It is also well known that some day materials can be deposited on fabrics to 
impart softening and antistatic properties thereto. Such day deposition is generally 
realized by contacting fabrics to be so treated with aqueous clay suspensions (See, 
for example, U.S. Patents 3,033,699 and 3,594,221). 

Attempts, however, to incorporate day "wr>«'« into built detergent systems foe 
the purpose of providing simultaneous fabric laundering and softening have not been 
entirely successful. Conventional detergent builders tend to retard or inhibit the 
tendency of day materials to deposit on fabric surfaces, such deposition being s 
to realize the desired fabric softening results. Furthermore, to provide the : 

uniform deposition of day material onto fabrics being la un dered, the day matci 

be thoroughly and quickly dispersed throughout the fabric i<»™*«n™g solution during 
the relatively brief wash cycle. 

Some of these difficulties of providing through-the-wash day softening have been 
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problem can be alleviated somewhat by adding to laundering solutioos buDt liquid 
detergent compositions wherein day h suspended and therefore more easily dispersed 
(See U.S. Patent 2,920,045). However, such liquid heavy-duty built laundry com- 
positions do not provide the convenience ygpyfatipd with granular laundry produ ct s. 

Accordingly, it is an object of the present invention to provide granular buut 
laundr y dete rgent compositions which can yield simultaneous fabric laundering and 
fabric softening. 

It has surprisingly been discovered that by using particular types of day having 
particular cation exchange characteristics, these objectives can be realized and bub 
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granular fabric lairnHpring anrf M i ft gn i ng compositroos can be obtained which are una* 
pectedly superior to similar compoations known to die prior ait 

The present invention provides granular built laundry detergent compositions 
comprising: (a) from 2% to 30% by weight of a non-soap synthetic detergent com- 

5 pound selected from anionic synthetic detergents, ampholyte synthetic detergents, 5 

zwitterionic synthetic detergents and mixtures thereof; (b) from 10% to 60% by 
weight of one or more organic and/or inorganic detergent builder salts; and (c) from 
1% to 50% by weight of a fabric-softening agent mat is an expandable, thrrr layer 
smectite-type day having an ion exchange capacity of at least 50 meq/lOOg, such 

10 compositktps providing a solution pH of from 7 to 12 when dissolved in water at a 10 
concentration of 0.12% by weight The present invention also provides a- process far 
concurrently deansmg and softening fabrics comprising contacting said fabrics with 
an effective amount (kg., from 0.02% to 2% by weight) of a laundry detergent com- 
position as described above, for example by laundering said fabrics in an aqueous 

15 laundry bath containing the said composition. 15 
Compositions of this invention comprise three gggwrial compooeirtB— -synthetic none- 
soap detergent, builder salt and day. Each component is described in detail as follows: • 

Synthetic Detergent 

From 2% to 30% by weight, preferably from 5% to 20% by weight, of the con> 
20 positions of the invention comprise a non-soap synthetic detergent selected from 20 
anionic synthe tic detergents, ampholytic synthetic detergents, zwitterionic synthetic 
determents and mixtures thereof. This component of the composition is prefe ra b ly 
constituted by one or more anionic synthetic detergents. Examples of synthetic deter- 
gents of these types are described as follows: 

25 Anionic Detergents. 25 

A nioni c synthetic detergents include water-soluble salts, particularly the alkali 
metal salts, of organic sulphuric reaction produces having in their molecular structure 
an alkyi group containing from 8 to 22 carbon atoms and a moiety selected from 
sulphonic acid and sulphuric add ester moieties. (Induded kx the term alkyi is the alkyi 
30 portion of acyi moieties.) Examples of this group of synthetic detergents which form 30 
a part of the prefer red buDt detergent compositions of the present invention are: 
the sodium and potassium alkyi sulphates, especially those obtained by sulphatbg the 
higher alcohols (C, — Q, carbon atoms) produced by reducing the glycerines of 
tallow or coconut ofl; sodium and potassium alkyi benzene sulphonates, in which the 
35 alkyi group contains from 9 to 20 carbon atoms in straight chain or branched-cham 35 
configuration, for example those of the type described in United States Patents 
Numbers 2*220,099 and 2,477,383 (especially valuable axe linear straight chain alkyi 
benzene sulphonates in which the average of the alkyi groups o about 11.8 carton 
atoms and commonly abbreviated as Cu. g LAS): sodium alkyi glyceryl ether sulpboo- 
40 ates, especially those ethers of higher alcohols derived from tallow and coconut cab 40 
sodium coconut ofl fatty acid monogiyecride sulphonates and sulphates; sodium and 
potassium salts of sulphuric acid esters of the reaction product of one mole of a higher 
ratty alcohol (for example tallow or coconut ofl alcohols) and about 1 to 6 mols of 
ethylene oxide; sodium and potassium salts of alkyi phenol ethylene oxide ether sul- 
45 phates with 1 to 10 units of ethylene aride per molecule and in which the alkyi groups 4! 
oftrtfam from 8 .to 12 carbon atoms. 

Anionic phosphate surfactants are also useful in the present invention; These are 
surface active materiftls having substantial detergent capability in which die anionic 
sdubflizing group connecting hydrophobic moieties is an oxy add of phosphoru s The 



50 more common solubflizmg groups, of course, are — S0 4 H and SO JL Alkyi phosphate 5 
esters such as (R — 0)J>QJ1 and ROPQA in which R r epres e nts an alkyi chain 
containing from 8 to 20 carbon atoms are useful herein. 

These phosphate esters can be modified by mduding in die molecule from one to 
about 40 alkyieoe oxide units, for example, ethylene oxide units. The formulae for 
55 these modified phosphate anionic detergents are 5 

O-M 
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in which R represents an aikyl group containing from about 8 to 20 carbon atoms, or 
an alkylphenyl group io which the aikyl group contains from about 8 to 20 carbon 
atoms, and M represents a soluble cation such as hydrogen, sodium, potassium, am- 
monium or substituted ammonium; and in which n is an integer from 1 to 40. 

Another dags of suitable anionic organic detergents particularly useful in this 
invention includes salts at 2-acytosyalkane-l-sulphc^ acids. The sabs bam the 
formula 



where Ri is aikyl having from 9 to 23 carbon acorns (forming with the two carbon 
10 atoms an alkane group); R, is aikyl having from 1 to 8 carbon acorns; and M is a 10 
water-soluble cation. 

The water-soluble cation, M, in the hereinbefore described structural formula can 
be, far example, an alkali metal cation (for example sodium, potassium, lithium), am- 
monium or substituted-ammoaium cation. Specific examples of substituted ammonium 
15 cations indude: methyl-, dimethyl-, and tnmethyl- ammonium cations and quaternary 15 
armnonhim cations such as tetrameufyl-anunonium and dimethyl piperidinhm rations 
and those derived from alkylamines such as erhyiamine, diethylamine, triethylaminc and 
mixtures thereof. 

Specific examples of betanicyioxy-alkane- 1 -^phanates, or alternatively 2-acyiooy- 

20 alkarje-l-sulphonates, useful herein indude the sodium salt of 2-aceta^-tridecane-l- 20 
sulpbonrc add; the potassium salt of 2-propionyl<)xy-tetradec^^ add; the 

lithium salt of 2-butBfloyloxy-tetrade acid ; the sodium sab of 2-pentsmh 

oyloxy-pei^decane-l-suiriiomc acid; the sodium salt of 2-ecettncy-hexadecan©- 1- 
sulphoanc add; the potassium salt of 2-octBcoyioo^tradecai^l^^onic add; the 

25 sodium salt of 2-acetoxy-heptadecane-l-sulphc4irc add; die Kthaum salt of 2-acetaxy- 
octadecane-l-sulphonic add; dm potassium salt of 2-acetoxy-naKLdecane-l-su^ 
acid; the sodium sah of 2^acetsoixy-uncoGane-l-sulphaaic acid; the sodium salt of 2- 
uropicnyloxy-docosane^l-sulphoD^ add; the isomers thereof. 

P r e f erred beta^cylcixy-alka^ie^ 1-sulphooate salts herein are the alkali metal salts 

30 of beta-acetoKy-alkace- 1 -sulphonic adds corresponding to die above formula wherein 
Rx is an aikyl having from 12 to 16 carbon, atoms; these salts being pr e fer re d because 
of thexr excellent cleaning properties and ready availability. 

Typical examples of the above described beta-acetoay alkane^urphonates are 
described in the literature: Belgium Patent 650,323 discloses the preparation of 

35 certain 2-ecyioxy alkaresulphonic adds. Similarly, U.S. Patents 2,094,451 (Gueodser 
et al) and 2,086,215 (DeGroote) disclose certain salts of bem-acetoory alkanesulpbonsc 
acids. 

Another preferr e d dass of anionic detergent compounds herein, both by virtue of 
superior deanmg properties and low sensitivity to water hardness (C&+ + and Mg+ + 
40 ions) are the alkylated or-sulyphocarbaqiates, containing from 10 to 23 carbon atoms 
an4 having the formula 

R-CH-C -OR 1 

wherein R is C. to Q, aikyl, M is a water-soluble cation as hereinbefore disdosed, 
preferably a sodium ion., and R' is a d — Q aikyl, e,g., 
45 butyL These compounds are prepared by the esterification < 




of the alkylated o^phocarbogrylates preferred for use herein indude: 



Ammonium metfayl^orw^phopalniitntr, 
T riedianolammoo i um ethyl-cr-sulphostearate, 
50 sodium methyl-o^^phopalmitate, 

sodium eu^-tr-sulphopalmitatp, 
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sodium butyl-or-sulphostearate, 
potassium rnethyl^sulphakurate, 
lithium methyl-tr^pholaurate, 

as wdl as matures thereof. 
5 A preferred class of anionic organic detergents are the /3-aIkylaxy alkane sdpfaoa- 

ates. These compounds have the following formula: 

fc-C-C-SCWI 

1 I 
H M 

where R x is a straight chain alkyl group having from 6 to 20 carbon atoms, R» is a 
lower alkyl group having from 1 (preferred) to 3 carbon atoms, and M is a water- 
10 soluble cation as hereinbefore described. 

Specific examples of 0-alkyioxy alkane sulfonates, or alternatively 2-aIkyioxy- 
alkane-l-sulphonates, having low hardness (calcium ion) sensitivity useful herein to 
provide superior cleaning levels under household washing conditions include: 



10 



potassium-/?-n 

15 sodium 2-methoxytridecanesulphonate IS 

potassium 2<tfattiytetr«dccylsulpfaflnate, 

sodium 2-isopropoxyhexadecylsulphonate, 

lithium 2't-butoaryte tr a de cyisulphonate, 

sodium /3-merharyoctadecylsulphonate, and 
20 ammonium ft^prupoxyu^xiccyisulphrratBw 20 

Other synthetic anionic de ter ge nts useful herein are alkyl ether sulphates. These 
materials have the formula RO(QH 4 0) z SO*M wherein R is aflcyi or alkenyl having 
from 10 to 20 carbon atoms, x is from 1 to 30, and M is a water-soluble cation as 
d efined hereinbefore. The alkyl ether sulphates useful in the present invention axe: 

25 condensation products of ethylene oxide and monohydrk alcohols having from 10 to 20 25 
carbon atoms. Preferably, R has 12 to 18 carbon atoms. The alcohols can be derived 
from fats, for example, coconut oil or tallow, or can be synthetic Lauryi alcohol and 
straight chain alcohols derived from tallow are preferred hereto. Such alcohols are 
reacted with from 1 to 30, and especially 6, molar proportions of ethylene oxide and 

30 the resulting mixture of molecular species, having, for example, an average of 6 moles 30 
of ethylene oxide per mole of alcohol, is sulphated and neutralized. 

Specific examples of alkyl ether sulphates of the present invention axe: sodium 
coconut alkyl ethylene glycol ether sulphate;, lithium tallow alkyl methylene glycol 
ether sulphate; and sodium tallow alkyl hexaaxyethyiene sulphate. 

35 P referr e d herein for reasons of excellent cleaning properties and ready availability 35 

are the alkali metal coconut- and tallow-alkyi oxyeihylene ether sulphates having an 
average of from 1 to 10 oxyethyiene moieties. The alkyl ether sulphates of the present 
invention are known compounds and are described in U.S. Patent 3,332,876 to walker* 
Additional examples of anionic non-soap synthetic detergents which come within 

40 the termB of the present invention are the reaction product of fatty acids esterifled with 40 
iscthionic add and neutralized with sodium hydroxide where, for example, the fatty 
acids are derived from coconut oil; sodium or potassium salts of fatty acid amides of 
methyl tauride in which the fatty acids, for example, are derived pom coconut ofl. 
Other anionic synthetic detergents of this variety are set forth in United States 

45 Patents 2,486,921; 2,486,922; and 239c%278. ^ 45 

Additional examples of anionic, non-soap, synthetic detergents, which come within 
the t r i ms of the present invention, are the compounds which contain two anionic func- 
tional groups. These are referred to as di-anionic detergents. Suitable di-anionic deter- 
gents are the disulphonates, disulphates, or mixtures thereof which may be represented 

50 by the following formulae: 50 

R(SO,),M„ R(S0 4 ).M* R(SO>) (S0 4 )M* 

where R is an acydie aliphatic hydrocarbyl group having 15 to 20 carbon atoms and M 
is a water^ubDizing cation, for example, the Q, to C. disodium 1^-alkyldisulphatts, 
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Civ to Ca 0 dipotassium U2-alkyldisulpbouates or ^sulphates, dssodhim 1,9-hexadecyf 
disulphates, Ci a to Cw disodium- 1^-alkyidisulphonates, disodium l^-steaiyidisulphat3es 
and 64O-ocmdeqddi8d0iatc& 

The aliphatic portion of the disulphates or disulphonates is generally substantially 
5 linear, thereby imparting deniable bio-degradable properties to the detergent cam- 5 
pound. 

The water-sohibflizing cations include the customary cations known m the detergent 
art, i.e., the alkali metals, and the ammoninm cations, as well as other metals in group 
IIA, KB, OA, IVA and IVB of the Periodic Table except for boron. The p re fe rre d 
10 water-s ohihfl izin g cations are sodium or potassium- These dianionic detergents are 10 
mane fully described in British Letters Patent 1,151,392. 

Still other anionic synthetic detergents include the dass designated as \ 
This class includes such surface active agents as disodium N-ocmdecyisulph 
mate: tetrasodium N- ( l>2^icaibaxyethyl) -N^ dia 

15 of sodium sdphosucdnic acid: dihexyi ester of sodium sulphosuorinic add: dioctyf esters 15 
of sodium sdphosuccmic add 

Other suitable anionic detergents utilizabie herein are olefin sulphonatts having 
from 12 to 24 carbon atom* The term "olefin sulphonates" is used herein to mean 
compounds that can be produced by the sulphocation of o-olefins by means of unconv 

20 pleated sulphur trioride, followed by neutralization of die acid reaction mature in coo- 20, 
ditions such that any sui tones which have been formed in the reaction are hvdrolyzed 
to give die corresponding bydnx^-aJkane-sulplioDates. The sulphur trioadde can be 
liquid or gaseous, and is usually, but not necessarily, diluted by inert diluents, far 
example by liquid SO, or chlorinated hydrocarbons, when used in the liquid form, 

25 for example by air, nitrogen or gaseous SO„ when used in the gaseous form. 25 
The a-okfins from which the olefin sulphonates axe derived are mooo-otefins 
having 12 to 24 carbon atoms, preferably 14 to 16 carbon atoms; Preferably, they 
are straight chain olefins. Examples of suitable 1-olefins include 1-dodeaene: l-tetra>- 
* decene: 1- he x ade ccne: 1-octadeoene: l-eicosene and 1-tetraooseue. 

30 in addition to the true alkene sulphonates and a proportion of hydroxy-aikane>- 30 

sulphonatts, the olefin s ulphonate s can contain minor amounts of other nfwwjaic such 
as alkene disulphonates depending upon the reaction conditions, proportion of ™<V*im x 
the nature of the starting olefins and impurities in the olefin stock and side reactions 
during the sulphonation process. 

35 A specific anionic detergent which has also been found excellent for use in the 35 

present invention is described more fully in the U.S. Patent 3,332^80 of Phillip F. 
Pflaumer and Adrian Kesder. 

Of all the above-described types of anionic surfactants, preferred ™™p""~<« in- 
clude sodium linear alkyi benzene sulpbonate wherein the alkyi chain averages from 

40 about 10 to 18, more preferably about 12, carbon atoms in length, sodium tallow aikyi 40 
sulphate, 2-acetoxy-tridecane4-sulphonfc acid; sodium n>^Hyl^^atijAnpJmt»a^j 
sodium /Snnethoxyoctadecyisulpbonare; sodium owxuntf alkyi ethylene glycol ether 
sulpbonate; the sodium salt of the sulphuric add ester of the reaction product of one 
mole-jof tallow alcohol and three moles of ethylene oxide; and mixtures thereof* 

45 Ampholyte Synthetic Detergents. 45 

Ampborytic synthetic detergcata can be broadly described as derivatives of ali 



or aliphnnr derivatives of heteroc y clic secondary and tertiary amines in winch the 
aliphatic radical may be straight chain or branched and wherein one of the aliphatic 
suostituents contains from about 8 to 18 carbon atoms and at least one cnmntrHa an 
50 anionic waterahftUzing group, for example, carboxy, sulphonate, suiphato. 1*^*^^ ^ 
of compounds falling within this d«fimtm» 

are: sodium 3- (dodecyiamino) -propionate^ 
sodium 3-(dodecylamino) propane- 1 -s ul phon a te, sodium 2-(dodecyiamlno) ethyl 
sulphate, sodium 2-(dimeth^amino)octadecanoat^ disodium 3-(N<arboxymethytdo- 
decyiaminoVpropanewl^phonate, disodium octadecylimmodiazetBa^ sodium 1- 
55 cartogymeth^-2^ma^hnida2oi^ and sodium N,N-bis(2Jiydnsgtdi^ 55 
3-dodecoxypropyiamine. Sodium 3 -(dodecylamino) propane- 1-sulptoiate is p r efen et L 

Zwitteriomc Synthetic Detergents. 
t Zwitterionic surfactants can be broadly described as der iv at iv es of secondary and 
tertiary amines, deriv ative s of heterocyclic secondary and tertiary amines, or d e rivatives 
60 of quaternary a mmonium, quaternary pfaosphonhnn or tertiary sulphoniam compounds, 60 
The cationic atom in the quaternary compound can be part of a heterocyclic ring. In . 
all of these compounds there is at least one «ltph*fi> group, straight <*%n«w ox branched, 
containing from 3 to 18 carbon; atoms and at least one ali phati c substitueut ( 



an anionic water-sdubilizmg group, for example, cartxoy, sulphonate, sulphate phce- 
phato, or phosphoua Examples of various classes of zwittcriomc surfactants operable 
herein are described as follows: 

1* Compounds corresponding to the general fonnola 

wherein is alkyi, alkenyl or a hydraxyalkyl containing from 8 to 18 carbon atoms and 
containing if desired up to about 10 ethylene oxide moieties and/or a glyceryl 
moiety, Y, is nitrogen, phosphorus or sulphur, R, is alkyi or mooohydraryalkyt coo- 
taming 1 to 3 carbon atoms; z is 1 when Y 2 is S, 2 when Yi is N or P; R» "is alkyfinc 
10 or hydzoxyalkylene containing from 1 to 5 carbon atoms; and Z is a caiboxy, sulphonate, 10 
sulphate, phosphate or phosphonate group* 

Examples of mis class of zwitteriooic surfactants include: 3-(N,N-4i2neabyi-N- 
hcxadccylammonio) -propaiie-l^phonate; 3-(N,N-dimetfayl-N4)exa^ 
hydroxypropane - 1 - sulphonate; 2 - (NjN - dimethyl - N - dodecviammcoio acetate; 
15 3 - (NjN - dimethyl - N - dodecylanunomo) propionate; 2 - (N>T - dimethyl - N- 15 
oc&decylammonio)ethane - 1 - sulphate; 3 - (P>P -dimethyl- P - dodccyiphospboiiin)- 
propane - 1 - sulphonate; 2 - (S - methyl - 5 - tetra - hexadcc yl griphona o )cthane - 1- 
sulphonate; 3 - ( S - methyl - S - cbdecylsulphomo)propionaie; 4 - (S - methyl - S- 
tetra - decylsdphonio)butyxa*e; 3 - (N>N - dhnetbyl - N - 4 



20 propane - 1 - sulphonate; '3 - (N>N - dimethyl - N - 2 • diethoxyhexadecylanm^ 20 
propane - 1 - phosphate; and 3 - (N,N - dimemyl - N -4 - glyceiyldcdeqdammcirio)- 
propionate. 

Preferred compounds of this class from a commercial standpoint are 3 - (N,N- 
dimethyi - N - hexadecylammonio) - 2 - hydroxypropane - 1 - sulphonate; 3 - (N,N- 

25 dimemyl - N - alkylammomo) - 2 - hydroxypropane - 1 - sulphonate, the alkyi group 25 
being derived from tallow fatty alcohol; 3 - (N,N - dimethyl -N- hexadecylammonio)- 
propane - 1 - sulphonate; 3 - N,N - dimemyl - N - tetradecytommrrio)ptDpane - 1- 
sulphonate; 3 - (N,N - dimethyl - N - alkyiammonio) - 2 - h ydr o xy propane - 1- 
suiphooate, the alkyi group being derived from the middle cut of coconut fatty aknfaoi; 

30 3 - (N,N - dimem^dodecyiammonio) - 2 - hydroxypropane - 1 - sriphonate; 4- 30 
(NjN - dimethyl - tetxadecylammcnio)Dutane - 1 - sdphonate; 4(N,N - dimethyl -N- 
hexadecylammonio) butane - 1 - sulphonate; 4 - (N,N - dimethyl - hexadecykn> 
monio)butyrate; 6 - (N>N - dimethyl - N - ocadecylammonaojhexanoate; 3 - (N,N- 
dimemyl - N - eioosylammonio) - 3 - memyipropane - 1 - sulphonate; and 6 - (N,N- 

35 dimethyl - N - hexadecyiammomo}hexanoateL 35 
Means for preparing many of the surfactant compounds of this class are described 
in U.S. Patents 2,129,264, 2,774,786, 2^13,898, 2^28,332 and 3,529,521 and; 
German Patent 1,018,421. 

2. Compounds having the general formula: 

wherein R« is an alkyi, cydoalkyl, aryt andkyl or alkaryi group containing fr om 10 to 
20 carbon atoms; M is a bivalent radical selected from: ammocafbonyi, cafbonyl- 
amino, carbonyloxy, aminocaibonykniino, the correspo ndi n g thio groupings and sub- 
stituted amino derivatives; R* and R, are alkyiene groups ronminmg from 1 to 12 

a* carbon atoms; R« is alkyi or hydroxyalkyi containing from 1 to 10 carbon atoms; Rf 
is selected from R. groups, R«— M— R«~, and — R,COOMe wherein Ro R» R« and 
arc as defi ned above and Me is a monovalent salt-conning cation. Compounds of mis 
type include N,N - Ws(oieyiaWdopropyi) - N - methyl -N - ua boQL y nie mylaminnnmm 
betaine; N,N - bis(stiaiamidpTopyl) - N - methyl - N - earb ogymctfa fon^ 

50 betaine; N - (stearamidopropyl) - N - dimethyl - N - uMbuxyiaeth ^iti i iin i wHn 
betaine; N,N - bis(deylamidopropyl) - N - (2 - hydraxyemyl) - N - car boxymethy t- 
ammoniuni betaine; and N - N - bis - (stearamidopropyl) - N - (2 - hydioxyetnyl)- 
N - carboxymethyiammonium betaine. Zwitteriooic surfactants of tins type are pre- 
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pared in accordance with methods described in U.S. Patent 3265,719 and German 
Auslegerschrift (Published Specification) 1,018,421. 
3. Compounds having the general formula: 



Si kz 

wherein R, is an alkyi group, R 10 is a hydrogen atom or an alkyi group, the total 
number of carbon atoms in R, and R 10 being from 8 to 16 and 

represents a quaternary ammonio group in which each group R m R 18 and R M is an 
alkyi or hydroxyalkyi group or the groups R JX , R lt and R« art conjoined in a hetsro- 
.cydic ring and n is 1 or 2* Examples of suitable zwitteriooic surfactants of this type 
include the y and $ hexadecyipyridxno sulphobetaines, the y and 8 hexadecjd y-picoHno 
sulphobetaines, the y and 8 tetradecyi pyridino sulphobetaines and the hexadecyi tri- ; 
mediylammonio sulphobetaines. Preparation of such zwjtterionic surfactants is described 
in published South African patent application 69/5788. 
4. Compounds having the general formula 



wherein K u is an alkaryJtoethyiene group fjamHimtfl from 8 to 24 carbon atoms in the 
alkyi chain; R„ is selected from R u groups and alkyi and hydroxyalkyi groups oantain- 
ing from 1 to 7 carbon atoms; R u is alkyi or hydroxyalkyi containing from 1 to 7 
carbon atoms; R lT is alkyiene or bydroxyalkylene t*mt**t*ng from 1 to 7 carbon atoms 
and Zi is selected from: sulphonate, caiboxy and sulphate. Examples of zwhterionic 
surfactants of this type indude 3 - (N - dodecyibenzyi - N,N - diinethiylammonb)- 
propane - 1 - sulphonate; 4 - (N - dodecyibenzyi - N,N - dunethy1amninnio)butane- 
l-sulphonate; 3 - (N - hexadecyibenzyi - N,N - dimen^yiammomo) propane - 1- 
sulphonate; 3 - (N - dodecyibenzyi - N,N - dUmethylanmraoio)pn)p^ 4 - (N- 
hexadecylbenzyi - N,N - dlmethyiainmonio)butyiate; 3 - (N - tetzudecyibeazyi P N,N- 
dmvAyiaanmonio) propane - 1 - sulphate; 3 - (N - dodecyibenzyi - N,N - dirnetfart- 
-4unn»nto) - 2 - hydrarypropane - 1 - sulphonate; 3 - [N,N - di(dodecyibenzy),) - N- 
inethylaminomo] propane - 1 - sulphonate; 4 - [N,N - di(hexadecylbenzyi) - N- 
methyiammonio] butyraso; and 3 - ([N,N - ol(tetradecylbenzyi) -N - nxdiylammonio] 
2rhydroxypropa^l-suiphonate. 

Zwitreriomc surfactants of this type as well as methods for their preparation are 
described in U.S. Patents 2,697,116; 2,697,656 and 2,669,991 and Canadian Patent 
883,864. 

5. Compounds having the general formula: 



wherein Ru is an a&yiphenyi, cydoalkylphenyi or alkenyiphenyi group containing from 
8 to 20 carbon atoms, in the alkyi, cydoalkyi or alkenyi moiety; R lt and R* are each 
aliphatic groups containing from 1 to 5 carbon atoms; R* and R„ are each hydrogen 
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atoms, hydixxxyl groups or aliphatic groups containing from 1 to 3 carbon atoms and 
Rss is an alkylene group containing from 2 to 4 carbon atoms. 

Examples of zwitterionic surfactants of this type include 3-(N^odecylphcnvi- 
N,N - dimethylammoiiio) propane - 1 - sulphonate; 4 - (N - hexadecyiphenyl - N,N- 
5 dimethyl)butane - 1 - sulphonate; 3 - (N - tetradecylphenyl - NjN - dimethyl- 5 

ammonio) - 3,3 - dimethyipropane - 1 - sulphonate and 3 - (N - dodecyiphenyi - N,N- 
dimethylamrn onioj - 3 - hyd r o xyp ropane - 1 - sulphonate. Compounds of this type are « 
described more fully in British Patents 970,883 and 1,046,252. 

Of all the above-described types of zwitterionic surfactants, preferred compounds 
10 include: 3(N,N - dimethyl - N - alkylammomo) . propone - 1 - sulphonate and 3- 10 

(NJN - dimethyl - N - alkyiammomo) - 2 - hydroxypropane - 1 - sulphonate wherein 
in both compounds the alkyl group averages 14.8 carbon atoms in length; 3(N>N- 
dimethyl - N - heradecylammomoS - propane - 1 - sulphonate; 3(N,N - dimethyt- 
N - hexadecylammonio) - 2 - hydroxypropane - 1 - sulphonate; 3 - (N - dodecyir 
15 benzyl - N,N - dimethyiammomo) - propane - 1 - sulphonate; (N - dodecylbenzyt- 15 

N,N - dimemylammomo)acmte; 3 - (N - dodecylbenzyi - NjN - dixnethylammomo)- 



propionate; 6 - (N dodecyibenzyi - N>N - dimetfaylamnionio)h£zanottte; and (N 3 
dimethyl - N)hezadecykmmonio)acetate. 

BwMerSdts. 

20 The detergent compositions of the present invention contain, as an essential corn- 20 

ponent, a polyanionic detergent builder salt In the present compositions these water- 
soluble builder salts serve to maintain the pH of the laundry solution in the range of 
from 7 to 12, preferably from 8 to 1J. Furthermore, these builder salts enhance the 
fabric cleaning p erfor manc e of the overall compositions white at the same time serve 

25 to suspend particulate soil released from the surface of the fabrics and prevent its 25 
^deposition on the fabric surfaces. Surprisingly, although the detergency builder salts 
save to suspend day soils of the kaolinitc ami fllhe types and prevent their redepoa- 
tion on fabrics, they do not appear to interfere with the deposition on fabric surfaces 
of the smectite-type day softeners used heron, Furthermore, these polyanionic bolder 

30 salts have been found to cause the smectite-type days present in the granular detergent 30 
formulations of the invention to be readily and homogeneously dispersed throughout 
the aqueous laundering medium with a minimum of agnation. The homugpneary of 
the day dispersion is necessary for the day to function effectively as a fabric softener, 
while the ready dispersabHity allows granular detergent compositions to be formulated. _ 

35 Suitable detergent builder salts useful herein can be of the poiy-valent ixxxgpmc 35 

and poiy-valent organic types, or mixtures thereof. Non-Kmiting examples of suitable 
water-soluble, inorganic detergent builder salts include the alkali metal carbonates, 
borates, phosphates, polyphosphates, ^polyphosphates, bicarbonate, and sulphates. 
Specific examples of such salts indude the sodium and potassium tetraborates^ per- 

40 borates, bicarbonates, carbonates, tripdyphosphaies* orthophosphates and hexamcaar 40 
phosphates. 

Examples of suitable organic alkaline detergency builder salts are: (1) water- 
soluble amino polyacetates, for example, sodium and potassium ethyienediamme terras 
acetates, nitrilotriacetates and N-(2-hydroxyerhyl)r*M^ (2} water-sohihle 

45 salts of phytic add, for example, sodium and potassium phytates; (3) water-soluble 45 
polyphosphonates, including, sodium, potassium and lithium salts of erhane-l-hydroxy^ 
l,l-dipho6phomc acid; sodium, potassium and Kthhxm salts of mctbylenediriiosp^^ 

add. 

Additional organic builder salts useful herein indude die polycarboxylate materials 

50 described in U.S. Patent 2^64,103, including the water-soluble aDali metal salts of 50 
mellitic add. The water-soluble salts of polycarboxylate polymers and cuuulyiu er a such 
as are described in U.S. Patent 3,308,067, are also suitable for use heron. It is to be 
understood dm while the alkali metal salts of the foregoing inorganic and organic poly- 
valent anionic builder salts are preferred for use heron from an e co nomic standpoint, 

55 the ammonium, alkanolannnomum, for example triethanplammoirium ad dierhanol- 55 
ammonium, water-soluble salts of any of the foregoing builder anions are useful 

Mixtures of organic and/or inorganic builders can be used herein. One such 
mixture of builders is disdosed in Canadian Patent 755,038, for example, a ternary 
60 mixture of sodium tripolyphosphate, trisodium mtrilotriacetate and trisodium ethano-1- 60 
hydroxy-14-diphosphonate. 

While any of the f orego i ng alkaline pofy-anionic builder materials are use ful 
herein, sodium tripolyphosphate, sodium nitrilorxiacecate, sodium mrilfotfe, sodkan 
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dtrate and sodium carbonate axe preferred heron for this builder use. Sodium tr&- 
polyphosphate is especially pr e fe rred herein as a builder both because of its detergenc y 
builder activity and its ability to disperse homogeneously and quickly the ppw^ft 
clays throughout die aqueous laundry media without interfering with day d ep o si ti on 
5 an the fabric surface. Sodium tripdyphftsphate is also especially effective far suspe n d ing 5 

flhte and kaohmtc clay soils and retarding their redeposition on the fabric surface. 

The detergent builders are used at concentrations of from 10% to 60%, preferably 
from 20% to 50% by weight of the detergent compositions of thos invention 

Clay Compounds. 

10 The third essential component of the present compoatroas consists of particular . 10 

smectite day materials to provide fabric softening concurrently with fabric dcanang. 
These smectite days are present in the detergent compositions in amounts from 1% to 
50%, preferably from 5% to 15% by weight of the total compositions. 

The day minerals used to provide the softening properties of the instant compost- 
15 tions can be described as expandable, three-layer days Le>, alnmino-silicatts and IS 
magnesium silicates, having an ton exchange capacity of at least 50 meq/100 g> of 
day. The term "expandable" as used to describe days relates to the abihty of the 
layered, clay structure to be swollen or expanded, cm contact with water. The three- 
layer expandable days used herein axe those materials classified geologically as 
20 smectites. *> 
There axe two distinct dasses of smectite-type clays: in the first, aluminium oxide 
is present in the silicate crystal lattice; in the second class of smectites, magncafam 



oxide is present in the silicate crystal lattice. The general formulae of these smectites 
ate Aft(Si«0«)i(OH)t and Mgi(Si,0 < ) J (OH)„ for the alumimum and magnemun oxide 
25 type day, xespectxvdy. It is to be recognized that the range of the water or hydration 25 
in the above formulas can vary with the p rocessing to which the day has been 
subjected. This is immaterial to the use of the smectite days m the present invention 
in that the expandable' characteristics of the hydrated days are dictated by the silicate 
lattice structure. Furthermore, atom substitution by iron and magnesium can occur 
30 within the crystal lattice of the smectites, while metal cations such as Na+, Cbt++» 30 
as well as H-f , can be co-present in the water of hydration to provide electrical neuttak- 
ity. Except as mentioned below, such cation substitutions ace tanaterial to the use 
of the clays herein since the desirable physical properties of the days ate not sub- 
stantially altered thereby. 

35 The three-layer, expandable ahunino-silicates useful herein ate further character - 35 

tzed by a cUcctanedral crystal lattice, while the expandable three-layer magnesium 
silicates have a tricctahedral crystal lattice; 

As noted hereinabove, the days employed in the compositions of tins InwauTbo 
contain cationic counterions such as protons, sodium ions, potassium ions, calcium tons 

40 and magnesium ions. It is customary to distinguish between' clays on the basis of one 40 
cation predominantly or exclusively absorbed. For examples, a sodium day is one in 
which the absorbed cation is predominantly sodium. Such absorbed cations can 
become involved in errhangp reactions with cations present m aqueous sduttons,. A 
typical exchange reaction involving a smectite-type day is expressed by the faHowmg 

45 equation: 45 

smectite day (Na) +NH 4 OHv±smectite day (NHJ+NaOH 

Since the f oregoing equilibrium reaction, one equivalent wdght of ammonium ion 
replaces an equivalent weight of sodium, it is < — — * ^ 




(sometimes termed "base exchange capacity") in terms of mffliequivaknts per IUU g. 
50 of clay (meq./lOOg.). The cation exchange capacity of clays can be measured fa 50 
several ways, mchidtng by dectradjalysis, by exchange with arnxnonrtro ion Mtowod 
by titration or by a methylene blue procedure, all as fully set forth m Gxirnshaw, 
"The Chemistry and Physics of Clays", pp 264—265, tntersdence (1971). The 
cation exchange capacity of a day mineral relates to such factors as the expandable 
55 properties of the day, the charge of the day, which, in turn, is determined at Least fa 55 
part by the lattice structure. The ion nrrfBmgr capacity of days varies widdy in the 
range from about 2 meq/100 g. for kaolmhes to about 150 meq/100 g., and greater, 
far certain days of the nxxmnerilliontte variety. Illite days have an ion exchange 
capacity somewhere in the lower portion of the range, Le* about 26 meq/100 g. for an 
60 average- MHte day. 60 
x has been determined that flHtc and kanUnte days, with their relatively low ion 
age capacities;, axe not useful in the instant compositions. Indeed, such Alios and 
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kaolinite days constitute a major component of day soils and, as noted above, are 
removed from fabric surfaces by means of the instant compositions. However, smectites, 
such as nontronite, having an ion exchange capacity of approximately 50 meq/100 g., 
saponite, which has an ion exchange capacity of around 70 meq/100 g., and nwoonorU- 

S lonite, which has an ion exchange capacity greater than 70 meq/100 g., have 5 

been found to be useful in the compositions of the invention is that they arc deposited 
on the fabrics to provide the desired softening benefits. Accordingly, day minerals 
useful herein can be characterized as expandable, three-layer smectite-type days 
having an ion exchange capacity of at least about 50 meq/100 g. 

10 While not intending to be limited by theory, it appears that the advantageous 10 

softening (and potentially dye scavenging), benefits of the instant compositions are 
aserfcable to the physical characteristics and ion exchange properties of the days used 
therein. That is to say, experiments have shown that non-expendable days such as 
the kaoHmtes and die illites, which are both classes of days having ion exchange 

15 capacities bdow 50 meq/100 g., do not provide the beneficial aspects of the days 15 

employed in the present compositions. Rmhermore, the unique physical and electro- 
chemical properties of the smectite days apparently cause their interaction with, and 
dispersion by, the poly-anionic builder salts used in the present compositions. Thus, 
it has now been found that, rather than agglomerating to form viscous gels when 

20 co ntacte d by water, the smectite clays used herein can be added to aqueous laundry 20 

baths in granular compositions containing poly-amomc detergency builders of the type 
disclosed herein to yidd homogeneous, stable day suspensions. The problems of gelling 
and agglomeration usually encountered when smectite days are added to aqueous 
media in solid form are alleviated by the presence of the builder. Apparently, the 

25 negative dectrkal charges on the builder anions serve to repulse die day partsdes, 25 

thereby providing the desired homogeneous day dispersion and preventing agglomera- 
tion. Whatever the reason for the advantageous co-action of the detergency builder and 
smectite clays used herein, the combination of the poly-ainontc detergency builders 
with the expandable, three-layer, dioctahedral dumino-silicates and expandable, three- 

30 layer, trioctahedral magnesium silicates provides a means whereby such smectite days 30 

can be added to a atrfactant-awitahiing media in solid form to provide the homo- 
geneous clay dispersion required for effective fabric softening. 

The smectite days used in the compositions herein are all commercially available. 
Such clays indude, for example, moomorOlonite, volchonskoite, noutronte, hectoring 

35 saponite and sauconhe. The days herein are available under various tradenames, far 35 

example, Thixogd Na 1 and Gehvhite GP from Georgia Kaolin Col, Elizabeth, New 
"Jersey; Voklay BC and Volday Na 325, from American Colloid Co,, Skokie, Illinois; 
Black Hills Bentonite BH450, from International Minerals and Chemicals; and Veegnm 
Pro and Veegum F, from R. T. VanderbOt. It is to be recognized that such smectite- 

40 type minerals obtained under the foregoing tradenames can comprise mixtures of the 
various discrete mineral entities. Such mixtures of the smectite minerals are suitable 
for use herein. 

While any of the smectite-type days having a cation exchange capadty of at least 
about 50 meq/100 g. are useful herein, certain days are preferred For example, Gd- 

45 white GP is an extremdy white form of smectite day and is t herefore preferred when < 
formulating white granular detergent compositions. Voiday BC, which is a smectite- 
type day mineral containing at least 3% of iron (expressed as Fe,O t ) m the crystal 
lattice, and which has a very high ion exchange capacity, is one of die most efficient 
and effective clays for use in laundry compositions and is preferred from the standpoint 

50 of product performance. On the other hand, certain smectite days marketed under the ! 
name "bentonite" are sufficiently contaminated by other silicate minerals that their 
ion exchange capadty falls bdow the requisite. range, and such days are of no use in 
the compositions of this invention. 

Appropriate day minerals for use herein can be selected by virtue of the fact thee 

55 smectites exhibit a true 14 A x-ray diffraction pattern This characteristic pattern, taken ' 
in combination with exchange capacity measurements performed in the marw^r noted 
above, provides a basis for sdecting particular smecote-type minerals for use in the 
granular detergent compositions disclosed herein. 

Optional Components. 

60 The detergent compositions disclosed herein can contain other materials commonly 

used in such compositions. For example, various soil-suspending agents such as carboxy- 
methyl-celluloee, corrosion inhibitors, dyer, fillers such as sodium sulphate and sshca, 
optical brighteners, suds boosters, suds depressants, genniddes, anttaarmshing agents, 
pH adjusting agents such as sodium silicate, enzymes, and the like, well-known in the 
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arc for use in detergent compositions, can also be employed herein. Bound water can 
also be present in said detergent compositions. 

The day<ontaimng detergent compositions of this invention are in granular foam. 
The compositions can be prepared by simply admixing the appropriate ingredients in 
5 dry form. The compositions are then added to water to provide a laundering liquor 5 
containing the instant compositions to the extent of from 0.02% to 2% by weight. 
S oiled fabrics are added to the laundering liquor and cleansed in die usual manner. The 
effective amount of the detergent compositions to be used will depend to an extent op 
the weight of domes being laundered and their degree of soiling. Aqueous laundering 
10 baths containing said compositions provide adequate cleaning and softening benefits 10 
with soiled fabrics, especially cotton and cotton/polyester blends. The suspended day 
material found in the hmnHpring liquor also serves to absorb fugitive dye in sotatEoo, 
thereby reducing or inhibiting dye transfer. 

The granular built detergent compositions and the fabric laundering and softcrj- 
15 ing process of the present invention are illustrated by the following examples, Descsed 15 
cotton terry washcloths were washed in aqueous solutions having dissolved thereib 
various day-anaining buQt granular detergent compositions of this invention. Soft- 
ness of the terry swatches so washed was compared with the softness of terry swatches 
washed in an equivalent concentration of the same built granular detergent without the 
20 day, as well as with the softness of terry swatches washed in this same no-day deter- 20 
gem solution followed by rinsing in water cont ainin g a commercially available fabric 
softener, Downy. Composition and solution concentrations aire described in Tabic I 
below. 

The terry swatches were washed for 10 minutes in a minature agitator containing 
25 two gallons of washing liquor at 120° F. and 7 gr/gal. artificial hardness. The swatches 25 
comprised 4% by weight of the washing liquor. After washing, the swatches were spun 
dry and rinsed with two gallons of water at 120° F. and 7 grains/gaflon artificial 
hflirdnr^ Swatches were then dried in a conventional electric dryer. 
After several treatment cycles, the test and control swatches were graded tactfchr 
30 for softness by a panel of three to five judges making paired comparisons of att 30 
swatches. Graders assigned an integer grade of from 0 to 4 an a linear scale to the 
softer treatment of each pair, assigning the higher grades to corresponding larger 
differences in softness. The data obtained were analyzed statistically to obtest mean 
softness grades (panel score units) for each treatment and a statistical estimate of 
35 the least significant .difference (LSD) at the 95% confidence leveL Results of the 35 
softening tests appear in Table I. 
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TABLE I 





Composition No. 


Component-Wt. % 


1 


2 


3 


4 


5 


6 


Anionic Surfactant* 16.8 


16.8 


16.8 


15.3 


8.4 


16.8 


Sodium tripoly- 
phosphate 


32.9 


32.9 


32.9 


45.0 


24.7 


49.5 


Sodium Silicate 


5.9 


5.9 


5.9 


5.37 


2.9 


5.9 


Sodium Sulphate 


19.6 


29.6 


29.6 


12.8 


7.0 


14.1 


Miscellaneous 
minors 


#>/4.1 


^/4.1 


^4.1 


✓n/2.8 


«*sl.6 


z^3.1 


Gelwhite OP** 


10 JQ 












Voiclay BC*** 








9J 


50.0 




Moisture 


Balance 


Balance 


Balance 


Balance 


Balance 


Balance 


Solution Concen- 
tration (wt %) 
of Composition 


0.104 


0.104 


0.104 


0.11 


0.20 


0.104 


Solution pH 


9.2 


9.2 


9.2 


93 


9.3 


92 


Rinse 


Water 


Water 


Downy 
(0.07% wt.) 


Water 


Water 


Water 


Number of Cycles 4 


4 


4 


2 


2 


2 


Mean Softness 
Grade 

(Panel Score 
Units) 


0.8 


-2.1 


0.2 


-0.5 


1.7 


•2.6 


Least Significant 
Difference (LSD) 


0.9 




1 


1.0 





* A mixture in a 1.22:1 wt. ratio of sodium tallow alkyi sulphate and sodium linear 
alkyl benzene sulphonate wherein the alkyi chain of the sulphonate averages 11.8 
carbon atoms in length. 



** A commercially-available sodium montmorillonite clay having an ion-exchange 
capacity of about 100 meq./lOO g. 
*** A commercially-available sodium montmorillonite clay having an ion-exchange 
capacity of about 85*100 meq./lOO g. 



It can be seen from Tabic I that Gamrxs&ons 1, 4 and 5 of the present invention 
provide softening benefits superior to built- detergent foundations nrmtaminft no clay 
softening agents and softening benefits comparable to those obtained with a* coo 
5 merrial fabric softening rmee additive; 5 
Compositions 1, 4 and 5 of the present invention also provide excellent deanfag 
and detergency when employed in washing solutions at the specified concentrations 
Substantially similar detergency and softening results were "fry"*^ when the 
anionic surfactmt mixture in Composition 1, 4 or 5 (Table I) was replaced with an 
10 equivalent amount of 2^crtoxy-tndecaae- 1 -sulphooic acid; sodium menfyl-o^sulifaH 10 
palmkate; sodium jS-methoxyocWcc7i^pbooate; sodium coconut alkyl eihykne glycol 
ether sulphonate or the sodium salt of the sdphuric acid ester of the reaction product 
of one mole of tallow fatty alcohol and three moles of ethylene oxide. 

Substantially sunOax d e t erge ncy and softening were obtained when the anionic 
15 wfactant mixture in Composition 1, 4 or 5 (Table I) was replaced by an eniiivaknt 15 



30 



40 



55 



60 
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amount of 3 (N^-dime&)d-N-alkylammoiiio) -propane- 1-sulphonate or 3(N,N-dtf- -~~ 
methyi-N-alkylammomo) -2-bydroxypropane- 1 -sulphonate herein in both compounds 
the alkyi group averages 14.8 carbon atoms in length; 3 (N,N-dimethyl-N-hexadecyl- 
ammomo) - propane - 1 - sulphonate; 3(N,N - dimethyl - N - hexadecylamrnoafo)- 

5 2 - hvdroxypropane - 1 - sulphonate; 3 - (N - dodecylbenzyi - N,N - dimethyl-- 5 

ammonio) - propane - 1 - sulphonate; (N - dodecylbenzyi - N,N ^ d^methylamiiKwao)- 
acetate; 3 - (N - dodecylbenzyi - N,N - dimethylanWonio)pn)piona2e; 6 - (N- 
dodecyibenzyl - N,N - dirnethyiammonio)hexanoate; (N,N - dimethyl - N - hexa> 
dccylammonio) -acetate, or sodium 3 - (dodecyiamino) propane - 1 - sulphonate. 

10 Substantially similar detergency and softening were obtained when the sodium 10 

tripolyphosphate builder in Qraiposition 1, 4 or 5 (Table I) was replaced by aa 
equivalent amount of sodium mtrflotriacetate, sodium mellitate, sodium titrate or 
sodium carbonate. 

Substantially similar detergency and softening were obtained when the day 
15 softening agent in Compositions 1, 4 or 5 (Table I) was replaced by an equivalent 15 

amount of volchonskoite, nontrarite, heoorite or sauconite, all such days having an 
uai-exchange capacity greater than 50 meq./lOO g. 

In addition to the unexpected fabric softening benefits which the built laundry 
detergent compositions of this invention provide, there are other advantages which this 
20 lOTencoo makes possible. For instance, dye-transfer inhibition, noted above, is a 20 
significant advantage not commonly shared by ordinary fabric softening compositions. 

Moreover, the particular class of days described herein which are deposited on 
tne ftbncs, provide a soil-release benefit The days are adsorbed by the fabrics being 
washed providing an improved soil-release surface. The benefit from this treatment 
u that during subsequent washings, stains and soils are more easily removed from the 25 
M>ncs in comparison with a fabric which has riot prevwusly been expoe^ 
by the c^-coptoimng compositions of this invention. Still further, all of these benefits 
are enjoyed without impairing the water-absorbent qualities of the treated fabric, Ths 
is in marked contrast with ordinary quaternary ammonium fabric softeners which may 
tend to reduce the water-absorbent property of treated fabrics after several cycles. 30 

It is especially significant that each of the advantages described above in no way 
unpaaB or inteferes with the general overall deaning effectiveness of die determent 
cccarxwtMQ. The fact that these achievements are attained during the relativdv brief 
35 Sorthy * cyck» for example from 6 to 15 minutes, is especially note- ^ 

WHAT WE CLAIM IS:— 

1. A granular, built laundry detergent composition comprising: 

(a) from 2% to 30% by wright of a non-soap synthetic detergent compound sdecced 

^L^TLH^^ ******* amphoiytic synthetic detergents, zwitterionic 
synthetic deter gents and mixtures ^ 

( b ) ^^^Jf ^% by weight of one or more organic and/or inorganic detergent 

(c) from 1% to 50% by weight of a fabrk-softening agent that is an expandable, 
AH^hyer smectite-type day having an ion exchan^T capacity of aUea*tt 



45 meq/100 g., 

ffi^K d ^?T5^^ a SC ^ DO PH of from 7 to 12 when dissolved in water at 
a concentration of 0.12% by weight 

c 9 L A K^l^ n according to fr™ 1 contains as component (a) from 
/> by weight of one or more synthetic detergent compounds. 
50 3. Acwnposition according to claim 2, wherein as component (a) one or mm 50 

anionic svntheuc detergent compounds are present 1 w M 

A^JLJt* « qMn P° sitiQa T according to any one of claims 1—3, wherein the anionic 

5. A_ composition according ro any one of daims 1—3, wherein the anionic deter- 55 
gem is selected froni sodium linear alkyi benzene sulphonate having an average of 10 tn 
18 carton atoms m the alkyi group, sodium tallow alkyi sulphate, 2-eeetOOTtridecane-l- 
sulphomc aad, sodium nwhyT-tr^phopalmitate, sodium flSethoxy octadecvl suitoo- 
are, sodium awonutdkyl ethylene glycol ether sulphonate, the scdiunTklt tftte 

SJS^^f^f *f P™*" of one mol of tallow fatty alcohol and 60 

three moles of ethylene oxide, and mixtures thereof. 



14 ; 1,400,898 14 

6. A composition according to any one of claims 1—5, wherein the anionic deter- 
gent comprises a mixture of sodium tallow alkyl sulphate and sodium linear alkyl 
benzene sulphonate having an avcaage of 11.8 carbon atoms in the alkyl group in weight 
ratio 1.22:1. 

5 7. A composition according to any one of claims 1—6, which amahs from 5 

20 to 50% by weight of one or more organic and/or inorganic detergent builder salts. 
8. A composition according to any one of chums 1—7, wherein component (b) is 

selected from: alkali metal carbonates, bicarbooatcs, borates, phosphates, polyphosphates, 

sulphates; water soluble aminopolyacetates, phytates and poly phosphorates. 
10 9. A composition according to any one of claims 1—7 wherein c ompon e nt (b) is 10 

selected from sodium rxipolyphosphate, sodium mmtotriacetace, sodium mdlitate, 

sodium citrate and sodium carbonate. 

10. A composition according to any one of claims 1—9, which <*wft>™ from 5 

to 15% by weight of the smectite-type day. 
15 11. A composition according to any one of claims 1 — 10 wherein the smectitEMype \$ 

day is selected from montmorillorutes, vdchonskodtes, nontronites, hectoritca, saponctes 

and sauconites. 

12. A composition according to claim 1 substantially as described in the TfrnwnpW 
herein. 

20 13. A process for the smuhaneous laundering and softening of fabrics, comprising 20 

conmcting said fabrics with an aqueous medium connming from 0.02% by weight to 
2% by weight of a composition in accordance with claims 1—12. 
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